Agenesis of permanent canines is a rare condition and that of both maxillary and mandibular permanent canines is extremely rare. Reports of such cases are very scarce in the literature. It may occur either isolated or in association with other dental anomalies. This paper reports an unusual case of agenesis of both the maxillary permanent canines and mandibular right permanent canine occurring in association with congenitally missing mandibular permanent central incisors and microdontic maxillary lateral incisors in a 10 year-old Indian male.
Introduction
Congenital absence of one or more teeth from the dentition has been termed hypodontia. Prevalence of hypodontia in the permanent dentition (excluding 3rd molars) is about 4.5 -7.4% in Caucasians (1) and the most frequently affected teeth are the mandibular second premolar (3.4%) and the maxillary lateral incisor (2.2%) (2) . Congenital absence of the canines in the permanent dentition is very rare and the reported incidence varies from 0.18 -0.45% (3, 4, 5) . Studies have reported more predilections in females and in the maxilla (3, 4) . Dental anomalies associated with congenitally missing permanent canines include agenesis of other teeth, microdontia, malocclusion, and retained primary teeth (4) . Congenital agenesis of permanent canines in both maxilla and mandible is extremely rare. This article describes a rare case of congenital absence of maxillary (bilateral) and mandibular (unilateral) canines associated with congenital agenesis of mandibular permanent central incisors and microdontic maxillary lateral incisors.
Case Report
A 10 year-old Indian male reported to the dental clinic with a complaint of slight pain in the mandibular left posterior region of 2-week duration. Past dental history revealed that his mandibular left primary second molar (75, FDI notation) was endodontically treated elsewhere 3 months back. His medical history was unremarkable. Intraoral examination showed that patient was in mixed dentition stage with deep carious lesions evident in 64,74,84,85 and a provisional restoration in 75. Maxillary left permanent central incisor was in crossbite relation. Further, both the mandibular deciduous central incisors were retained and the corresponding successors, permanent central incisors, were missing clinically. Family history revealed no such finding in any members of the family. A panoramic radiograph was taken to confirm hypodontia in permanent dentition, which revealed congenital agenesis of mandibular central incisors. Further, bilateral maxillary permanent canines and mandibular right permanent canine were seen congenitally missing. Both maxillary permanent lateral incisors appeared microdontic (peg-shaped) with incomplete root formation (Figure 1 ). Dental management included completion of endodontic treatment in 74 and 75. Restoration of other carious teeth and orthodontic correction of crossbite was scheduled but unfortunately the patient was lost to further management and follow-up.
Discussion
The etiology of such an anomaly is obscure. Whilst racial difference in prevalence suggests that genetic factors may be a more probable reason to the congenital absence of teeth, variable etiology exists including hereditary, environmental or endocrine disturbances (6) . Recent studies have reported that synergistic interaction of genes Pax9 and Msx1 may cause human tooth agenesis (7, 8) . Agenesis of permanent teeth has been strongly correlated to the absence of corresponding primary predecessors (9,10). The present case showed agenesis of bilateral maxillary permanent canines, mandibular right permanent canine, and both the mandibular central incisors, while the corresponding predecessors were clinically present. Fukuta (2004) had reported two cases, each of which showed absence of three permanent canines (3). The present case displayed agenesis of both the maxillary permanent canines and mandibular right permanent canine, and can be considered uncommon as maxillary and mandibular permanent canines were seldom found missing congenitally. Strong association between hypodontia and microdontia has been suggested by Brook in his study. He further proposed a multifactorial model which related genetic and environmental influences to the anomalies of human tooth number and size (11, 12) . Bazan had reported 2 cases of congenitally missing maxillary permanent canines associated with peg-shaped maxillary lateral incisors. According to her, absence of maxillary permanent canines, which develop before than lateral incisors, might result in the alteration of local environment at the time of development of adjacent unstable teeth thereby resulting in a reduction in size (13). Cho et al. (2004) had reported three cases of congenitally missing maxillary permanent canines associated with microdontic bilateral maxillary permanent lateral incisors (peg shaped) (6) . Similar association of peg-shaped maxillary lateral incisors with congenital absence of permanent canines was evident in our case. Upper half of the mandibular symphysis exhibits significant/pronounced vertical and horizontal growth changes during childhood and puberty. Moreover, growth of alveolar bone, resulting in an increase in the height of the mandibular body, is associated with continuous eruption of teeth. Hence agenesis of mandibular incisors may impact the growth of alveolar bone in the mandibular symphyseal region (14) . Treatment approach has to be case specific and depends on condition of primary predecessor, number of missing teeth, status of occlusion/occlusal condition and patient/ parent's preferences. Timely extraction of primary predecessors can be considered to allow spontaneous space closure with or without further orthodontic alignment or the primary canines can be retained until replacement with a suitable restoration when they are lost (6). Our case displayed little or no resorption of retained primary canines at the time of diagnosis. Primary canines without permanent successors might have reasonably longer survival rates and therefore would be functionally advantageous in subjects affected with severe hypodontia (15) . Retaining the primary teeth in such cases may impede alveolar resorption until adolescent stage and help to preserve the volume of bone, for replacement with end-osseous implants in favorable locations, at a later time, without the need for bone grafting (6, 14) .
